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Description 

FIELD OF THE INVENTION 

5 The present invention relates to disposable absorbent articles such as diapers, incontinence briefs and 
incontinence pads. Such articles comprise components which render them especially effective for absorbing 
discharged body fluids while at the same time preventing or reducing diaper rash and preventing or 
controlling odor. 

10 BACKGROUND OF THE INVENTION 

Diaper rash is a common form of irritation and inflammation of those parts of an infant's body normally 
covered by a diaper. This condition is also referred to as diaper dermatitis, napkin dermatitis, napkin rash, 
and nappy rash. While certainly more common in infants, this condition is not, in fact, limited to infants. Any 
75 individual who suffers from incontinence to the extent that the use of absorbent articles is required may 
develop this condition. This ranges from newborns, to the elderly, to critically ill or nonambulatory 
individuals. 

It is generally accepted that true "diaper rash" or "diaper dermatitis" is a condition which is, in its most 
simple stages, a contact irritant dermatitis. The irritation of simple diaper rash results from extended contact 

20 of the skin with urine, or feces, or both. Diapers are worn to catch and hold the body waste, but generally 
hold the waste in direct contact with the skin until changed, i.e., in occluded fashion for long periods of time. 
The same is true for an incontinence pad, or incontinence brief. However, while it is known that the body 
waste "causes" diaper rash, the precise component or components of the urine or feces which are 
responsible for the resulting irritation of the skin have not been conclusively identified. The most commonly 

25 accepted list of factors linked to diaper rash includes ammonia, bacteria, the products of bacterial action, 
urine pH, Candida albicans , and moisture. These are generally cited in the art as being the most likely 
candidates for agents or conditions which produce or aggravate diaper rash. 

As discussed in Berg and Stewart, U.S. Patent 4,685,909, Issued August 11, 1987, a primary cause of 
diaper rash appears to be a particular set of conditions which arises as a result of prolonged contact of skin 

30 with mixtures of feces and urine. Activity of proteolytic and lipolytic feca! enzymes, as well as fecal bacteria, 
present in such a mixture is believed to be a major factor in producing skin irritation. Urine in contact with 
enzymes and bacteria from feces can also result in production of ammonia which raises skin pH (and 
causes odor). This rise in skin pH, for example to levels of 6.0 and above, in turn increases that fecal 
proteolytic and lipolytic enzymatic activity which produces diaper rash. Urine itself can also contribute to 

35 diaper rash by adding moisture to the diaper environment. Water, and particularly water in the form of urine, 
is especially effective at diminishing the barrier property of skin, thereby enhancing the susceptibility of skin 
to fecal enzyme irritation. However, when skin pH is kept between 3.0 and 5.5, the skin's barrier properties 
can be maintained. The foregoing diaper rash model suggests that effective diaper rash control can be 
achieved by maintaining skin pH well within the acidic range to inhibit irritation-producing enzymatic activity 

40 while simultaneously maintaining the diaper environment as dry as possible. 

One factor in preventing a rise in skin pH to within the alkaline range involves the maintenance of 
aqueous fluids, e.g., urine, feces and/or mixtures thereof, discharged into and held within the diaper or 
incontinence article at an acidic pH. This can be accomplished by taking steps to inhibit ammonia formation 
in the article, by donating protons to the discharged liquids held within the absorbent article or by a 

45 combination of these methods. A number of prior art references, in fact, teach the addition of various acidic 
pH control or "ammonia-absorbing" agents to absorbent articles such as diapers, and agents of this type do 
tend to inhibit the rise of pH of aqueous fluids in the diaper. References with such disclosures include, for 
example, Alonso et al, U.S. Patent 4,382,919, Issued May 10, 1983; Blaney, U.S. Patent 3,964,486, Issued 
June 22, 1976; Bryce, U.S. Patent 3,707,148, Issued December 26, 1972; and Jones, Sr., U.S. Patent 

so 3,794,034, Issued February 26, 1974. 

One type of pH control agent or "buffering agent" frequently found in disposable absorbent articles 
comprises the slightly cross-linked polymeric gelling agents or "supersorbers" which serve to imbibe 
liquids discharged into the article. These materials frequently contain at least some unneutralized carboxylic 
acid or sulfonic acid groups in the polymer chain, and these acid groups can donate protons to fluid within 

55 the article. Polymeric gelling agents of this type are thus especially desirable components of the absorbent 
articles since they not only improve the absorbency characteristics of the article but they also provide at 
least some acid buffering capacity with respect to fluids in the article. 
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Whether the acidic pH control agent is of the polymeric gelling agent type or not, pH control agents 
alone will frequently not be able to provide sufficient buffering capacity to prevent a rise in the pH of urine 
or other discharged fluids within the absorbent article. This is because the amount of urine discharged into 
the typical absorbent article is often greater than the buffering capacity of the pH control agent can handle. 

5 Another factor which works against the action of an acidic buffering agent in inhibiting urine pH rise involves 
the presence of inorganic contaminants in the urine. Human urine, for example, frequently will contain 
bicarbonate salts which, after the urine is discharged, can decompose to produce CO2. CO2 dissipation 
from voided urine in turn tends to promote a rise in urine pH which can overcome whatever acid buffering 
capacity might be provided by the acidic pH control agent. 

10 The foregoing considerations involving diaper rash, ammonia production and the importance of pH 
control of fluids within the absorbent article indicate that there is a continuing need to identify absorbent 
articles and components thereof which are especially effective for preventing the occurrence of conditions 
that favor the development of diaper rash and the production of odor-causing materials. Accordingly, it is an 
object of the present invention to provide disposable absorbent articles which are especially effective for 

75 reducing or preventing diaper rash and ammonia production. It is a further object of the invention herein to 
provide such absorbent articles which utilize readily available, non-toxic, non-irritating materials to provide 
the desired rash and odor combatting effectiveness. It is a further object of the present invention to provide 
absorbent articles of this type which can be prepared by relatively straightforward, conventional absorbent 
article production methods. 

20 

SUMMARY OF THE INVENTION 

The present invention is directed to disposable absorbent articles useful for absorbing urine and feces 
discharged by incontinent individuals. Such articles also tend to reduce or prevent diaper rash and 
25 production of ammonia. According to the present invention there is provided a disposable absorbent article 
useful for absorbing urine and feces discharged by incontinent individuals while reducing or preventing 
diaper rash, said absorbent article comprising: 

(A) a liquid impervious backing sheet; 

(B) a relatively hydrophobic, liquid pervious topsheet; 

30 (C) an absorbent core positioned between said backing sheet and said topsheet, said absorbent core 
comprising hydrophilic fiber material and 
(D) a pH control system, 

wherein the absorbent article being characterized in that the pH control system consisting of: 

(i) an acidic buffering agent formed by particles of a partially neutralised slightly cross-linked 
35 polymeric gelling agent having a degree of neutralisation of no more than 90%, and a gel volume of at 

least 20 grams of synthetic urine per gram of gelling agent; and 

(ii) an antimicrobial agent selected from quaternary nitrogen-based compounds and bisguanide 
compounds, said antimicrobial agent being combined with said absorbent core and present in or on 
said core in a concentration of from 0.02% to 2.0% by weight of the core, with said buffering agent 

40 and said antimicrobial agent being present within said pH control system in a weight ratio of from 3:1 

to 2000:1, with said pH control system being present in said absorbent article in an amount which is 
effective to maintain the pH of Proteus vulgaris -contaminated, bicarbonate-containing urine discharged 
into said article at a value below 7.5. 

45 BRIEF DESCRIPTION OF THE DRAWING 

The drawing submitted herewith represents a cutaway view of a disposable diaper which is a preferred 
configuration for the absorbent articles herein. 

50 DETAILED DESCRIPTION OF THE INVENTION 

The absorbent articles of the present invention can be manufactured in the configuration of wearable 
disposable absorbent products which are capable of absorbing significant quantities of aqueous body waste 
fluids such as urine and feces. Thus such articles, for example, may be prepared in the form of disposable 
55 diapers, adult incontinence briefs, adult incontinence pads and the iike. 

The absorbent articles herein will generally comprise at least three basic structural elements. One such 
element is a liquid impervious backing sheet. On top of this backing sheet is placed a second structural 
element which is an absorbent core. This absorbent core may itself comprise one or more distinct layers or 
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zones. On top of this absorbent core is placed a third structural element which is a relatively hydrophobic, 
liquid pervious topsheet. The topsheet is the element of the article which is placed next to the skin of the 
wearer. In one embodiment, described more fully hereinafter, the articles herein will also include as a fourth 
structural element a flexible substrate, e.g., an insert, containing one or more components of the pH control 

5 system. Such an insert can be placed on top of the topsheet next to the skin of the wearer. 

Especially preferred absorbent articles of this invention are disposable diapers. Articles in the form of 
disposable diapers are fully described in Duncan and Baker, U.S. Patent Re 26,151, Issued January 31, 
1967; Duncan, U.S. Patent 3,592,194, Issued July 13, 1971; Duncan and Gellert, U.S. Patent 3,489,148, 
Issued January 13, 1970; and Buell, U.S. Patent 3,860,003, Issued January 14, 1975. 

70 A preferred disposable diaper for the purpose of this invention comprises an absorbent core; a topsheet 
superposed or co-extensive with one face of the core, and a liquid impervious backsheet superposed or co- 
extensive with the face of the core opposite the face covered by the topsheet. Both the backsheet and the 
topsheet most preferably have a width greater than that of the core thereby providing side marginal portions 
of the backsheet and topsheet which extend beyond the core. Frequently the backsheet and the topsheet 

75 will be fused together in these side marginal portions. The diaper is preferably constructed in an hourglass 
configuration. 

The backsheet of the articles herein can be constructed, for example, from a thin, plastic film of 
polyethylene, polypropylene, or other flexible moisture impeding material which is substantially water 
impervious. Polyethylene, having an embossed caliper of approximately 0.038mm (1.5 mils), is especially 
20 preferred. 

The topsheet of the article herein can be made in part or completely of synthetic fibers or films 
comprising such materials as polyester, polyolefin, rayon, or the like, or of natural fibers such as cotton. In 
nonwoven topsheets, the fibers are typically bound together by a thermal binding procedure or by a 
polymeric binder such as polyacrylate. This sheet is substantially porous and permits a fluid to readily pass 

25 therethrough into the underlying absorbent core. 

Another suitable type of topsheet comprises the topsheets formed from liquid impervious polymeric 
material such as polyolefins. Such topsheets can have tapered capillaries of certain diameter and taper 
positioned in the topsheet to permit flow of discharged fluid through the topsheet into the underlying 
absorbent core of the article. 

30 All of the topsheets used in the articles of the present invention are relatively hydrophobic in 
comparison with the absorbent core of said articles. Topsheet construction is generally disclosed in 
Davidson, U.S. Patent 2,905,176, Issued September 22, 1959; Del Guercio, U.S. Patent 3,063,452, Issued 
November 13, 1962; Holliday, U.S. Patent 3,113,570, Issued December 10, 1963, and Thompson, U.S. 
Patent 3,929,135; Issued December 30, 1975. 

35 Preferred topsheets are constructed from polyester, rayon, rayon/polyester blends, polyethylene or 
polypropylene. 

The absorbent core, which may itself comprise one or more separate and/or distinct zones, e.g., layers, 
is positioned between the backing sheet and the topsheet to form the absorbent articles herein. Such an 
absorbent core essentially comprises a web or batt of hydrophilic fiber material. For purposes of the 

40 present invention, a fiber is "hydrophilic" if water or aqueous body fluid readily spreads on or over the 
surface of the fiber (without regard to whether or not the fiber actually imbibes fluid or forms a gel). The 
hydrophilic fibers which are employed in the absorbent core will generally have an average diameter which 
ranges from 1 - 200 micrometers. More preferably, the average diameter of these hydrophilic fibers will 
range from 10 to 100 micrometers. Substantially all of the hydrophilic fibers incorporated into the structures 

45 herein preferably have a fiber length of at least 1 mm. 

The type of hydrophilic fiber material is not critical for use in the absorbent cores of the articles of the 
present invention. Any type of hydrophilic fiber which is suitable for use in conventional absorbent products 
is also suitable for use in the absorbent articles herein. Examples of hydrophilic fiber material include 
cellulose, modified cellulose, rayon, polyesters such as polyethylene terephthalate (DACRON), and the like. 

so Suitable hydrophilic fibers also include hydrophobic fibers which have been hydrophilized with a 
hydrophilizing agent. Such fibers include surfactant-treated or silica-treated thermoplastic fibers derived, for 
example, from polyolefins such as polyethylene or polypropylene, polyacrylics, polyamides. polystyrenes, 
polyurethanes and the like. 

For reasons of availability and cost, cellutosic fibers are generally preferred for use herein as the 

55 hydrophilic fiber component of the absorbent core. Most preferred are wood pulp fibers. However, other 
cellulosic fiber materials may also be used. Such other hydrophilic fiber materials include the stiffened, 
curled, cellulosic fibers which can be produced by cross-linking cellulose fibers with C 2 - 8 dialdehyde cross- 
linking agents. Fibers of this type can be defined in terms of their dry fiber and wet fiber twist counts (at 
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least 4.5 twist nodes per millimeter dry and at least 3.0 twist nodes per millimeter wet) and by their fluid 
retention characteristics (average isopropyl alcohol retention value of less than 30%; average water 
retention value of from 28% to 50%). Stiffened, curled cellulosic fibers of this type are described in greater 
detail in European Patent Application No. 87305614.7, Filed June 24, 1987 in the name of The Procter & 
5 Gamble Company. 

Depending upon whether or not other materials are present In the absorbent core, hydrophilic fiber 
material will generally comprise from about 45% to 100% by weight of the absorbent Core. Since 
components other than hydrophilic fiber will generally be present in the absorbent cores of the articles 
herein, hydrophilic fiber material will preferably comprise from - 60% to 95% by weight of the core, more 

io preferably from 70% to 90% by weight of the core. 

The essential element of the absorbent articles herein which serves to combat diaper rash and odor 
comprises a pH control system. Such a pH control system may be either structural or nonstructural in 
character. This pH control system itself essentially comprises two components, i.e., an acidic buffering 
agent and a non-toxic, non-irritating, non-volatile antimicrobial agent. As described more fully hereinafter, 

is such a pH control system serves to forestall the pH rise which would normally occur within discharged body 
fluids held within the disposable absorbent article. This effect in turn is believed to be responsible for 
preventing or minimizing the development of diaper rash and ammonia odor. 

The acidic buffering agent component of the pH control system comprises the hydrogel-forming, 
polyacid-based absorbent gelling agents. These gelling agents, in addition to acting as buffering agents, 

20 also act as absorbents or gellants for aqueous fluids discharged into the absorbent core. Hydrogel-forming 
polymeric buffering agents of this type are those which, upon contact with fluids (i.e., liquids) such as water 
or body fluids, imbibe such fluids and thereby form hydrogels. In this manner, fluid discharged into the 
absorbent structures herein can be acquired and held by such absorbent gelling agent buffers. These 
absorbent gelling agent buffers used herein will comprise substantially water-insoluble, slightly cross-linked, 

25 partially neutralized, hydrogel-forming polymer materials prepared from polymerizable, unsaturated, acid- 
containing monomers. In such materials, the polymeric component formed from unsaturated, acid-contain- 
ing monomers may comprise the entire gelling agent or may be grafted on to other types of polymer 
moieties such as starch or cellulose. Acrylic acid grafted starch materials are of this latter type and are 
especially preferred for use herein. Thus the preferred absorbent gelling agent buffers include hydrolyzed 

30 acrylonitrile grafted starch, acrylic acid grafted starch, polyacrylates, maleic anhydride-based copolymers 
and combinations thereof. Especially preferred absorbent gelling buffers are the polyacrylates and acrylic 
acid grafted starch. 

Whatever the nature of the basic polymer components of the preferred hydrogel-forming absorbent 
buffering agents, such materials will in general be slightly cross-linked. Cross-linking serves to render these 

35 preferred hydrogel-forming absorbent buffering agents substantially water-insoluble, and cross-linking also 
in part determines the gel volume and extractable polymer characteristics of the hydrogels formed 
therefrom. Suitable cross-linking agents are well known in the art and include, for example, (1) compounds 
having at least two polymerizable double bonds; (2) compounds having at least one polymerizable double 
bond and at least one functional group reactive with the acid-containing monomer material; (3) compounds 

40 having at least two functional groups reactive with the acid-containing monomer material; and (4) polyvalent 
metal compounds which can form ionic cross-linkages. Cross-linking agents of the foregoing types are 
described in greater detail in Masuda et al; U.S. Patent 4,076,663; Issued February 28, 1978 

Preferred cross-linking agents are the di-or polyesters of unsaturated mono-or polycarboxylic acids with 
polyols, the bisacrylamides and the di-or triallyl amines. Especially preferred cross-linking agents are N,N'- 

45 methylenebisacrylamide, trimethylol propane triacrylate and triallyl amine. The cross-linking agent will 
generally comprise from 0.001 mole percent to 5 mole percent of the preferred hydrogel-forming polymeric 
gelling agent buffer materials. More preferably, the cross-linking agent will comprise from 0.01 mole percent 
to 3 mole percent of the absorbent buffering agents used herein. 

The slightly cross-linked, hydrogel-forming absorbent buffering agents are employed in their partially 

so neutralised form. For the purposes of this invention, such materials are considered partially neutralized 
when at least 25 mole percent, and preferably at least 50 mole percent of monomers used to form the 
polymer are acid group-containing monomers which have been neutralized with a salt-forming cation. 
Suitable salt-forming cations include alkali metal, ammonium, substituted ammonium and amines. This 
percentage of the total monomers utilized which are neutralized acid group-containing monomers is referred 

55- to herein as the "degree of neutralization." As indicated hereinbefore, such materials must riot have a 
degree of neutralization greater than 90% if they are to be useful as acidic buffering agents in the articles 
herein. 



5 



EP 0 311 344 B1 



The preferred absorbent gelling agent buffers used in the pH control system of the articles herein are 
those which have a relatively high capacity for imbibing fluids encountered in the absorbent articles. This 
capacity can be quantified by referencing the "gel volume" of the absorbent gelling agent buffers which are 
preferably used in the present invention. For purposes of this invention, gel volume can be defined in terms 

5 of the amount of synthetic urine absorbed by any given absorbent gelling agent buffer and is specified as 
grams of synthetic urine per gram of gelling agent. 

Gel volume in synthetic urine can be determined by forming a suspension of 0.1-0.2 parts of dried 
absorbent gelling agent buffer to be tested with 20 parts of this synthetic urine. This suspension is 
maintained at ambient temperature under gentle stirring for 1 hour so that swelling equilibrium is attained. 

to Using a procedure described in greater detail hereinafter in the Test Methods section, the gel volume of the 
absorbent gelling agent buffer in grams of synthetic urine per gram of absorbent gelling agent buffer is then 
calculated from the weight fraction of the gelling agent in the suspension and the ratio of the liquid volume 
excluded from the formed hydrogel to the total volume of the suspension. The preferred absorbent gelling 
agent buffers useful in this invention will have a gel volume of from 20 to 70 grams, more preferably from 

75 30 to 60 grams, of synthetic urine per gram of absorbent gelling agent buffer. 

Another feature of the preferred absorbent gelling agent buffers which are useful as one component of 
the pH control system of the articles herein relates to the level of extractable polymer material present in 
such hydrogel-forming buffers. Extractable polymer levels can be determined by contacting a sample of 
preferred hydrogel-forming absorbent gelling agent buffer material with a synthetic urine solution for the 

20 substantial period of time (e.g., at least 16 hours) which is needed to reach extraction equilibrium, by then 
filtering the formed hydrogel from the supernatant liquid, and finally by then determining the polymer 
content of the filtrate. The particular procedure used to determine extractable polymer content of the 
preferred absorbent gelling agent buffers herein is set forth in Brandt, Goldman and Inglin; U.S. Patent 
4,654,039; Issued March 31, 1987. The absorbent gelling agent buffer materials which are especially useful 

25 in the absorbent articles herein are those which have an equilibrium extractables content in synthetic urine 
of no more than about 17%, preferably no more than about 10% by weight of the absorbent gelling agent 
buffer. 

The absorbent gelling agent buffers hereinbefore described can be incorporated into the cores of the 
absorbent articles of the present invention in the form of discrete particles. Such absorbent gelling agent 

30 buffer particles can be of any desired shape, e.g., spherical or semi-spherical, cubic, rod-like polyhedral, 
etc. Shapes having a large greatest dimension/smallest dimension ratio, like needles and flakes are also 
contemplated for use herein. Agglomerates of absorbent gelling agent buffer particles may also be used. 

The size of the absorbent gelling agent buffer particles may vary over a wide range. For reasons of 
industrial hygiene, average particle sizes smaller than 30 micrometers are less desirable. Particles having a 

35 smallest dimension larger than 2 mm may also cause a feeling of grittiness in the absorbent article, which is 
undesirable from a consumer aesthetics standpoint. Furthermore, rate of fluid absorption can be affected by 
particle size. Larger particles have very much reduced rates of absorption. Preferred for use herein are 
absorbent gelling agent buffer particles substantially all of which have a particle size of from 30 microm- 
eters to 2 mm. "Particle Size" as used herein means the weighted average of the smallest dimension of the 

40 individual particles. 

The amount of polymeric gelling agent buffer particles articles herein will depend upon the degree of 
buffering and absorbent capacity desired and the nature of the antimicrobial agent in the pH control system 
as discussed more fully hereinafter. If, however, the absorbent gelling agent buffer is to effectively function 
as an absorbent or well as a buffer, the absorbent gelling agent buffer particles must be present in the 
45 absorbent core in particular concentrations. Thus, absorbent gelling agent buffers will preferably comprise 
from 2% to 50% by weight of the absorbent core, more preferably from 5% to 20% by weight of the 
absorbent core. 

When absorbent gelling agent buffer particles are to be used in the hydrophilic fiber-containing cores of 
the absorbent articles herein, such cores can be prepared by any process or technique which provides a 
so web comprising a combination of the fibers and the gelling agent buffer particles. For example, web cores 
can be formed by air-laying a substantia^ dry mixture of hydrophilic fibers and absorbent gelling agent 
buffer particles and, if desired or necessary, by densifying the resulting web. Such a procedure is described 
more fully in Weisman and Goldman; U.S. Patent 4,610,678; Issued September 9, 1986. 

As indicated in this U.S. Patent .4,61 0,678, the air-laid webs formed by such, a procedure will preferably. 
55 comprise substantially unbonded fibers and will preferably have a moisture content of 10% or less. 

The density of the absorbent cores which comprise webs of hydrophilic fibers and absorbent gelling 
agent buffer particles can be of some importance in determining the absorbent properties of the cores and 
of the absorbent articles in which such cores are employed. The density of such absorbent cores herein will 
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preferably be in the range of from 0.06 to 0.3 g/cm3, and more preferably within the W «* *™ °f> *° 
0 22 o/cm3 Typically the basis weight of the absorbent cores here.n can range from 0.02 to 0.12 g/cm . 

□Sty vIL for cores of this type are calcu.ated from basis weight and caliper. Cal, pen, . m ea s u red 
under a confining pressure of 0.137 psi (0.94 kPa). Density and basis we.ght values mclude the weight of 
hrhydrogeSing buffer partic.es. Density of the cores herein need not be uniform throug out he core 
Wthin ie density ranges hereinbefore set forth, the cores can contain regions or zones of relat.vely h.gher 

" ^reSS component of the pH contro. system utilized in the absorbent articles herein is an 
antimicrobial agent. An antimicrobial agent, for purposes of this invention, can be any substance or moitfy 
which either destroys microorganisms (e.g., bacteria) or inhibits, suppresses or prevents their growth and/or 
metebotm whensuch microorganisms are present in the articles herein. The antimicrobial agents useful ,n 
Z aSor^ctes of the present invention are substances of this type which are also substant,a..y non- 
toxic non-irritating and non-volatile as more particularly hereinafter defined. 

I is believed that the antimicrobial agent functions in the pH control systems herein by preventing or 
reducing microbial growth or metabolism in the discharged liquid he.d within the ab sorbent ; ^ctes herein^ 
Such reduced microbial growth or metabolism prevents or reduces microbia act.on « 
and/or feces in the article to thereby prevent or minimize ammonia product.on. This is .mportant since 
excessive ammonia production. especially in the presence of bicarbonate-contaming unne wHI cause a nse 
fn the skin pH in the diaper/brief area, even in the presence of a buffering agent. The antim.crobial agent 
component of the pH control system thus works in combination with the acidic buffering agent to mamtain 
TpS of disc arged fluid in the absorbent article below 7.5. This, in turn, facilitates the —ance an 
add* skin pH in the diaper/brief area. Since ammonia production is minimized, odor problems associated 
with the presence of ammonia can also be alleviated. 

Antimicrobial agents include those useful in the pH contro. system herein are genera,, JjJJ^E 
materials. For example, an extensive disclosure of various types of ant.m.crob^ agents . .tound . MO* 
Othmer- Fn.yr.np ^ia of Chemical Technology. Third Edition. Vol. 7 , (1979) pp 793-832 Of all the 
SSo bial agents disclosed in this reference, those which are substantially non-tox,c, non-irntatmg and 
non-volatile are suitable for use in the pH control system of the present invention. 

Since absorbent articles containing the pH control system components are to be '^T^^S 
with the wearer's skin, the antimicrobial agent component of the pH control system, ike the aad c buff*, 
must be one which is substantially non-toxic and non-irritating. An arttm.crob.al agent , . sub stantiaHy non- 
toxic and non-irritating if. during the period the absorbent articles are worn. ^^^J^J^ 
of its chemical and physical characteristics causes substantially no toxic substance to be released into the 
body of the wearer and no significant amount of irritation or reddening of the wearer's *n. 

Antimicrobial agents used in the pH control system of the absorbent articles herein must also be 
.iSSmlSZm. Non-volatile antimicrobial agents are those which will not evaporate or sublime ou 
ZESSZi article to any significant degree during the time period between manufa^ure useo 
the article Thus antimicrobial agents in solid form or antimicrobial agents wh.ch leave solid residues are 
S^J^SoSmaon into L absorbent ariic.es herein. On the other hand, antimicrobia. agents in 
liquid form, such as alcoholic antimicrobials, should not be utilized. 

Of the various types of antimicrobial agents known in the art. those spec.hed for use here.n are the 
Quaternary nitrogen-based antimicrobials and the bis-biguanides. These two types of antimicrobial agents 
Save ZHion of desirable properties (e.g.. relatively high antimicrobial activity. ^ low ox.city 
and irritation potential and acceptable physical characteristics) which make them espec.ally suitable for use 

45 in the articles of this invention. tha hurtmrarhvl 

The antimicrobial agents which contain a single quaternary n.trogen moiety .nclude the hydrocarbyl 
substituted ammonium compounds as well as those compounds wherein the quaternary n.trogen is part of a 
hetertcScTg. e.g., pyridinium compounds. Representative examples of suitable quaternary n.trogen- 
J? s ran imicroL agents include methy.benzethonium ch.oride. benzalkonium chloride, dodecyltnmethy. 

so mmoi bromide. Ladecyltrimethy. ammonium bromide and hexade cytirimethy^ 

Heterocyclic quaternary nitrogen-based antimicrobial agents include dodecylpyr.dinium chlor.de tetradecyl 
pySm chloride, cetylpyridinium chloride (CPC). tetradecyl-4-ethylpyridinium chlonde and tetradecy.-4- 

^^ZrT^ro^ agents are . the bis-biguanides. The bis-biguank.es « .also known 
5S antiSobiS .gents. They are described in detail, for example, in Rose et^ U S. Patent 2, 684,924. Is^ed 
July 27 1954; Senior et al, U.S. Patent 2,990,425. Issued June 27. 1961; Burtwell et al US. Patent 
2 830 006. issued April 8, 1958; and Burtwell et al. U.S. Patent 2.863,019. Issued December 9, 1958. 
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The most preferred bis-biguanides are 1 ,6-bis(4-chiorophenyl)diguanidohexane, known as chlorhexidine, 
and its water-soluble salts. Especially preferred are the hydrochloride, acetate and gluconate salts of 
chlorhexidine. 

The antimicrobial agent component, is present in the pH control system of the absorbent articles herein 
in an amount such that the weight ratio of acidic buffering agent to antimicrobial agent ranges from 3:1 to 
2000:1. More preferably, the weight ratio of buffering agent to antimicrobial agent within the pH control 
system will range from 25:1 to 1000:1. As can be seen from these ratios, the amounts of buffering agent 
and antimicrobial agent relative to each other can vary widely. This is because of the broad range of 
antimicrobial activity encountered in the various types of antimicrobial agents which can be used in the pH 

70 control systems herein. 

The overall concentration of the pH control system in the absorbent articles of the present invention will 
depend upon the relative buffering capacity of the particular buffering agent selected and the relative 
strength of the particular antimicrobial agent employed. However, an appropriate concentration of the pH 
control system can be determined by referencing the effectiveness of the system in combatting the 
ammonia-producing effects of one particular microorganism, Proteus vulgaris . Proteus vulgaris is a microor- 
ganism which is representative of species which are commonly found in the intestinal tract and which are 
capable of degrading urea in urine to ammonia. Furthermore, Proteus vulgaris is a microorganism which is 
relatively resistant to antimicrobial agents and which is thus in general relatively difficult to control using 
antimicrobial agents. 

The two-component pH control system should be utilized in the articles herein in an amount which is 
effective to maintain the pH of Proteus yulgaris-contaminated, bicarbonate-containing urine discharged into 
the article at a value below 7.5. More preferably, the pH control system should maintain the pH of Proteus 
vulgaris -contaminated, bicarbonate-containing urine discharged into the article at a value below 6.5. A 
standard procedure for determining the effectiveness of the pH control system in maintaining pH within 
25 these limits is set forth hereinafter in the examples. 

When the pH control system is found entirely within the absorbent core of the article, it is generally 
possible to specify the concentration of the pH control system by quantifying the amount of absorbent 
gelling agent buffer and the amount of the antimicrobial agent in the core. Thus preferably pH control 
systems of this type are utilized in an amount such that the absorbent gelling agent buffer comprises from 
30 2% to 50% by weight of the core and the antimicrobial agent comprises from 0.02% to 2.0% by weight of 
the core. More preferably in articles of this type, the absorbent gelling agent buffer will comprise from 5% 
to 20% by weight of the absorbent core, and the antimicrobial agent will comprise from 0.05% to 1.0% by 
weight of the core. 

The antimicrobial agent component of the pH control system incorporated into the absorbent articles 
35 herein may or may not comprise a distinct, discernible structural element of the articles. Thus, for example, 
the antimicrobial agent may be utilised in discrete particulate (including fiber) form such that this 
component is readily discernible within the article. Alternatively, the antimicrobial agent component may be 
intimately associated, for example, by coating, by impregnating, or by actually chemically bonding, with one 
of the other structural elements (eg., the topsheet, the absorbent core or an insert layer) of the article. 
40 The acidic buffering agent component of the pH control system is incorporated into the absorbent core 
of the absorbent articles by intimately admixing such gelling agent particles with the hydrophilic fiber 
material which forms the core. 

In another embodiment of the articles here, the antimicrobial agent component of the pH control system 
is impregnated into the hydrophilic fiber material forming the absorbent core. This can be accomplished 
either before or after the absorbent core is formed. In embodiments wherein the absorbent core is formed 
by airlaying the hydrophilic fibers to form a web, for example, in the manner described in U.S. Patent 
4,610,678, the antimicrobial agent can actually be incorporated, e.g., impregnated, into the drylap used to 
form the hydrophilic fibers. 

In yet another embodiment, the antimicrobial agent component of the pH control system may be 
so incorporated on or in a water-insoluble, flexible substrate which is positioned on top of the topsheet of the 
absorbent article next to the wearer's skin. This substrate may be provided as an insert or liner which may 
or may not be affixed to the article topsheet. The water-insoluble flexible substrate in this insert or liner 
embodiment can comprise any suitable material which will act as a carrier for such components. Thus the 
substrate can be in the form of cloth, a nonwoven substrate, eg., paper, a film, or a sponge structure. Such 
55 substrates Can be constructed of, for example-, cellulose fiber, polyblef ins; polyesters, rayon, and the like. 

The antimicrobial agent can be combined with the flexible insert or liner substrate in any manner which 
provides the component(s) in releasable form. Thus the pH antimicrobial agent, in either solid or liquid form, 
can be admixed with the substrate material as the substrate is being formed. Alternatively, the antimicrobial 
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agent can be added to, impregnated in or sprayed on the insert or liner substrate after the substrate is 
formed. 

The insert or liner substrate will generally not be large enough to cover the entire area of the article 
topsheet. Preferably the insert or liner will cover only from 20% to 90% of the top surface area of the 

5 topsheet on which the insert substrate is placed. Thickness of the insert or liner substrate can vary widely 
depending upon the substrate type and the amount and type of antimicrobial agent that it carries. Insert or 
liner substrates useful herein will generally range in thickness from 0.2 to 1 .5 cm. 

The insert or liner substrate can be actually secured to the topsheet of the absorbent article in order to 
ensure that the insert or liner is properly positioned once the absorbent article is applied to the wearer. 

w Thus the insert or liner may be glued to the topsheet or otherwise affixed using two-sided adhesive tape or 
similar attaching means. Alternatively the insert or liner substrate may simply be positioned on the 
absorbent article topsheet at the time the article is applied and not affixed to the topsheet in any way. 

An embodiment of the disposable absorbent articles herein in the form of a disposable diaper is shown 
in the drawing. The hourglass-shaped diaper structure of the drawing comprises a liquid impervious backing 

;5 sheet 101. Positioned on the top of the backing sheet 101 is an hourglass-shaped absorbent core 102 
containing the pH control system of the present invention. This core contains hydrophilic fiber material 103 
such as wood pulp fiber, impregnated with an antimicrobial agent such as cetylpyridinium chloride. Also 
distributed throughout the absorbent core 102 are particles 104 of absorbent gelling agent buffer. These 
particles serve both as a buffering agent and as a gelling agent which imbibes fluid reaching the diaper 

20 core. Positioned on top of the hourglass-shaped absorbent core 102 is liquid pervious topsheet 105. 

TEST METHODS 

In describing the preferred embodiments of the present invention, characteristics of absorbent gelling 
25 agent buffer particles are specified. Where reported, these gel volume characteristics can be determined 
using the following test method: 

Gel volume in terms of grams of synthetic urine absorbed per gram of absorbent gelling agent buffer is 
determined by swelling the polymer samples in several aliquots of synthetic urine. The amount of such 
synthetic urine actually absorbed by the absorbent gelling agent buffer is determined by a procedure which 
30 involves use of a synthetic urine solution containing Blue Dextran so that optical absorbance measurements 
can be used to calculate the amount of synthetic urine that is not taken up by the hydrogel which forms. 

a) Blue Dextran Solution Preparation 

A 0.03% Blue Dextran (BD) solution is prepared by dissolving 0.3 parts of Blue Dextran (Sigma D- 
5751) in 1000 parts of Synthetic Urine (SU) solution. Synthetic Urine is 15.0 parts of 1% TRITON X-100, 
35 60.0 parts of NaCI, 1.8 parts of CaCI 2 *2H 2 0, and 3.6 parts of MgCI 2 *6H 2 0, diluted to 6000 parts with 
distilled H 2 0. The resulting solution has an absorbance of about 0.25 at its absorbance maximum of 617 
nm. 

b) Hydrogel Equilibration 

Aliquots of the hydrogel-forming absorbent gelling agent buffer to be tested are swelled in (i) 20 
40 parts of Synthetic Urine (SU) solution and (ii) 20 parts of Blue Dextran (BD) solution. The suspension in 
the Blue Dextran (BD) solution is prepared in duplicate. For most hydrogels, 0.1 - 0.25 parts of hydrogel- 
forming dried powder is required to give a sufficiently high spectrophotometer reading relative to the 
Blue Dextran reference solution. One hour of equilibration at ambient temperature under gentle stir-bar 
stirring is usually sufficient for swelling equilibrium to be attained. After equilibration, a 3 ml aliquot of 
45 supernatant is separated from each gel suspension by decantation followed by centrifugation. 

c) Gel Volume Determination 

The optical absorbency (ABS) of each supernatant is determined spectrophotometrically with an 
accuracy of 0.001 absorbance units. The Synthetic Urine solution is used as an ABS = 0.0 reference. The 
absorbency of the supernatant from the synthetic urine suspension without Blue Dextran should not 

so exceed 0.01 A; higher values indicate scattering from residual hydrogel gel particles or residual 
additives, and further centrifugation is necessary. The absorbency of the Blue Dextran supernatants 
should exceed the absorbency of the Blue Dextran reference solution by at least 0.1 absorbance units. 
Absorbency values below this range indicate the need to adjust the amount of polymeric gelling agent 
used to prepare the gel suspension. 

55- d) Gel Volume "Calculation "- 

The Gel Volume in synthetic urine of the absorbent gelling agent buffer in gms/gm is calculated from 
(i) the weight fraction of the absorbent gelling agent buffer in the gel suspension and (ii) the ratio of the 
excluded volume to the total volume of the suspension. Since Blue Dextran is excluded from the 
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hydrogel due to its high molecular weight, this ratio is related to the measured absorbencies. The 
following equation is used to calculate the gel volume: 

Gel Volume s 

Rqms BP Solution) 1 x 

[Jgms absorbent gelling agent*) | 

[' (ABS BP solutio) 1 
(ABS BP supernatant-ABS SU supernatant) J 
* Corrected to a dry weight basis 



The various embodiments of the absorbent articles hereinbefore described as illustrated by the 
75 following examples: 

EXAMPLE I 

An adult incontinence product is prepared with an air-laid absorbent core of southern softwood/pine 
20 fibers (Foley fluff) having distributed therein buffer particles of partially neutralized, sodium polyacrylate 
gelling agent buffer and having impregnated therein cetylpyridinium chloride (CPC) antimicrobial agent This 
air-laid core is prepared by disintegrating C PC-impregnated drylap and airlaying the resulting fibers into an 
absorbent web. 



25 A. Drylap Preparation 

To impregnate the drylap, a standard roll of Foley drylap, cut to the desired weight, is placed in a 
cylindrical tank containing a mixture of CPC and ethyl alcohol (15.3 mg of CPC per ml of EtOH). The 
CPC/EtOH solution is allowed to wick into the drylap completely. The soaked drylap is then placed in an 
30 oven equipped with an air blower. The air blower is run (no oven heat) until all of the alcohol is evaporated. 
Target concentration of CPC in the drylap is 10 mg of CPC per gram of drylap (1% by weight). 



B. Absorbent Core Preparation 

35 Two separate layers of fibrous webs are used to form the absorbent core of the adult incontinence 
product of this example. A primary, generally hourglass-shaped layer containing little or no gelling agent is 
used as an overlay to a smaller generally rectangular insert layer containing approximately 30% by weight 
of the insert of absorbent gelling agent buffer particles. Both the overlay and the insert are made from the 
C PC-impregnated drylap hereinbefore described. 

40 For both layers, the CPC-impregnated drylap is fed into a millhouse disintegrator for disintegration and 
fluffing. For the overlay layer, this fluffed material is air-conveyed through a disperser where it is further 
purified and dispersed prior to laydown on a 40 x 40 copper wire screen. For the insert layer, 70% 
neutralized sodium polyacrylate gelling agent buffer particles (gel volume = 40 g/g) are dispersed into an 
air stream and laid down simultaneously with the fluff drylap on the copper screen in the manner generally 

45 described in U.S. Patent 4,610,678. 

Both the overlay and the gelling agent-containing insert webs are conducted to a calender roll where 
they are compressed to the desired density (0.048 g/cm 3 for the overlay; 0.047 g/cm 3 for the insert). The 
basis weight target for the overlay is 0.031 g/cm 2 (0.20 g/in 2 ). The target basis weight for the insert is 0.026 
g/cm 2 (0.17 g/in 2 ). 

50 

C. Article Preparation 

The two types of webs hereinbefore described are fashioned into a multi-layer adult incontinence 
product. Such a product comprises a formed film topsheet prepared from polyethylene with a plurality of 
55 tapered capillaries in the general manner described in U.S. Patent 3,929,135. The hourglass-shaped primary 
absorbent layer is positioned beneath the topsheet and the rectangular insert layer is positioned beneath 
the primary absorbent layer in a manner such that the insert is generally positioned toward the front of the 
incontinence product. A fluid impervious polyethylene backing sheet is positioned underneath the two airfelt 
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layers which form the absorbent core. 

Both the topsheet and the backsheet have a width substantially greater than that of the absorbent core, 
and the topsheet and backsheet are fused to each other in the side marginal portions of these elements 
which extend beyond the core. Elastic material is positioned within these extended fused side marginal 
5 portions in the manner described in Buell; U.S. Patent 3,860,003; Issued January 14, 1975. 

Such an incontinence product, which contains both CPC and an absorbent gelling agent buffer within 
the absorbent core, is especially effective at maintaining the pH of Proteus vulgaris -contaminated urine 
discharged into the device at a value below about 7.5. 

70 EXAMPLE II 

CPC-containing drylap, prepared in the manner described in Example I, is also used to prepare cores 
for disposable diaper products. As with the adult incontinence product of Example I, the diapers herein also 
have a dual layer absorbent core. These cores are made in the same general manner set forth in Example I 
15 for the incontinence product cores. 

The primary layer of the absorbent core is an hourglass-shaped web of CPC-impregnated Foley fluff 
containing about 15% by weight of the same 70% neutralized sodium polyacrylate gelling agent buffer used 
in Example I. The hourglass-shaped layer has a basis weight of approximately 0.0315 g/cm 2 (0.203 g/in 2 ). 

The insert layer of the absorbent core also comprises CPC-impregnated Foley fluff containing about 
20 15% by weight of the gelling agent buffer particles. The insert has a basis weight of approximately 0.039 
g/cm 2 (0.252 g/in 2 ). 

A dual core disposable diaper is prepared utilizing a thermally bonded polypropylene topsheet, the 
hourglass-shaped primary core hereinbefore described positioned below the topsheet, the oval insert 
hereinbefore described positioned underneath the hourglass-shaped core and a fluid-impervious polyethyl- 
25 ene backing sheet underneath the hourglass and insert core layers. The oval insert is positioned toward the 
front half of the diaper such that the front one-third section of the diaper core has a higher basis weight than 
does the back two-thirds of the diaper core. Such a CPC and gelling agent-containing diaper is especially 
effective at maintaining pH of Proteus vulgaris -contaminated urine discharged into the diaper at a value 
below about 7.5. 

30 

EXAMPLE III 

A model has been developed to test the ability of Foley fluff absorbent cores containing various types 
of pH control systems to maintain Proteus vulgaris -contaminated urine within the alkaline range over a 24- 
35 hour period. The materials and test methods used in such a model are described as follows: 

Bicarbonate-Rich Urine 

Urine samples from two human donors are passed through a sterilizing filter (Nalgene, 0.45a pore). The 
40 pH is then adjusted to 6.2 (if necessary 1N HC1 or 1N NaOH), and nitrogen gas bubbled into the urine for 
30 minutes (room temperature). The pH is measured again and adjusted to 6.2 if necessary. Bubbling of 
nitrogen gas through the urine sample is repeated and pH is readjusted to 6.2 until the pH virtually 
stabilizes (i.e., pH 6.15-6.25). Usually three nitrogen bubblings are sufficient. This pH 6.2 bicarbonate- 
depleted urine is passed through a sterilizing filter again. Then 1.5 mg of sodium bicarbonate is added per 
45 ml of urine. The pH is adjusted to 6.8 (if necessary). These bicarbonate-rich urine samples are used 
immediately, with care taken to minimize CO2 loss (minimum headspace, 4 ■ C temperature). 

Fluff-Containing Antimicrobials 

50 Foley drylap is treated with either an aqueous or ethanolic solution of the antimicrobial agent to be 
tested. After drying (18 hours, room temperature in a hood), the drylap is converted to fluff (airfelt) in a 
Waring blender and stored in a plastic container until used. Test swatches weighing 1 gram are prepared 
from this airfelt by forming the airfelt into a cohesive patch. Some test swatches contain 15% by weight of 
particles of a 70% neutralized sodium polyacryiic gelling agent (gel volume = 40 g/g) which serves as an 

55 acidic buffering agent. "*' " ""' '•• ...... 
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Proteus vulgaris Inoculum 

The ammoniogenic bacterium Proteus vulgaris is grown in trypticase soy broth (TSB) medium 
containing no dextrose. Cloudy suspensions of Proteus vulgaris (18-hour cultures) are measured for optical 
5 density at 420 nm). If necessary, these bacterial suspensions are diluted with TSB to obtain an optical 
density between 1.0 and 1.7, and are then used as the bacteriaJ inoculum (1:100) in the testing. 

Testing System 

70 A test swatch of desired fluff is placed in an 8 oz. wide mouth glass jar. Bicarbonate-rich urine of an 
initial measured pH of 6.8 and containing 1 ml of Proteus vulgaris suspension per 100 ml is added to the 
test swatch (4X loading), then tamped down with a glass piston to a uniform wad. The jar lid is secured, 
followed by a 24-hour incubation at 37 *C. The pH (24-hour) is then measured using a surface electrode 
and recorded. These initial and 24-hour pH values are tabulated for each system and are set forth in Table 

75 I. 

Table I 

Effect of Antimicrobial Agents and Polymeric Gelling Agent (PGA) 
20 Buffers on pH of Proteus Vulgari s -Contaminated, 



Bicarbonate-Containing Urine 

85% Fluff 
100°. Fluff 15% PGA 





Antimicrobial 


pH 


24 




pH 


U 


Antimicrobial 


Concentration 




Agent 


(mq/qm fluff) 


0 Hr. 


Hrs. 


0 


Hr. 


Hrs. 


Fluff Control 


(No Prot. Vulq.) 


6.80 


8.04 


6. 


85 


6.27 


Fluff Control 


(Prot. Vulg. Innoc. ) 


6.80 


9.31 


6. 


85 


8.9C 
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Chlorhexidine 


2.0 


6.80 


7.61 


6.85 


6.31 




1.0 


6.80 


7.92 


6.85 


6.38 




0 5 


6.80 


7.69 


6.85 


6.32 




0 1 


6 80 


9.03 


6.85 


8.78 


Dodecylpyridinium 


2.0 
1.0 


6.80 
6.80 


7.63 
7.81 


6.85 
6.85 


6.20 
6.19 




U • 3 


0 • O i 




6.81 


6.39 




ft 1 


fi ftl 


7.1/ 


6.81 


9.03 


Tetradecyl- 
Pyridinium Chloride 


2.0 
1.0 


6.80 
6.80 


7.79 
7.81 


6.82 
6.82 


6.15 
6.14 




0.5 


6.80 


7.63 


6.82 


6.19 




0.1 


6.80 


9.04 


6.82 


8.96 


Cetyl-pyridinium 
Chloride 


2.0 
1.0 


6.80 
6.80 


7.74 
7.57 


6.82 
6.82 


6.18 
6.39 




0.5 


6.80 


8.04 


6.82 


6.54 




0.1 


6.81 


9.06 


6.82 


8.92 


Tetradecyl-4-Ethyl 

Pyridinium 

Chloride 


2.0 
1.0 


6.80 
6.81 
6 80 


7.77 
7.94 
7.92 


6.82 
6.81 
6.82 


6.15 
6.36 
5.22 






6.80 


9.10 


6.82 


9.09 


Methyl -Benzethonium 
Ln I on ue 


2.0 
1.0 


6.80 
6.80 


8.19 
9.24 


6.82 
6.82 


LOST 
6.54 




U.J 




9.12 


6.82 


3.53 




0.1 


6.80 


9.26 


6.82 


9.01 


Benzalkonium 
Chloride 


2.0 
1.0 


6.80 
6.80 


7.91 
8.06 


6.76 
6.76 


6.19 
6.52 




0.5 


6.80 


7.85 


6.76 


6.68 




0.1 


6.80 


9.11 


6.76 


3.94 


Dodecyl -Trimethyl 
Ammonium Bromide 


10.0 
5.0 


6.80 
6.80 


7.84 
7.82 


6.79 
6.79 


6.29 
6.24 




2.0 


6.80 


>.86 


6.79 


6.39 




1.0 


6.80 


7.73 


6.79 


6.39 


Tetradecyl Trimethyl 10.0 
Ammonium Bromide 5.0 


6.80 
6.80 


7.87 
7.98 


6.79 
6.79 


6.28 
6.27 




2.0 


6.80 


7.94 


6.79 


6.26 




1.0 


6.80 


7.92 


6.79 


6.45 


Hexadecyl Trimethyl 
Ammonium Bromide 


10.0 
5.0 


6.80 
6.80 


7.83 
7.64 


6.86 
6.86 


6.30 
6.42 




2.0 


6.80 


8.04 


6.79 


6.26 




1.0 


6.80 


8.05 


6.79 


8.37 



The Table I data indicate that various combinations of antimicrobial agent and acidic buffer in the form 
of partially neutralized, polymeric gelling agent are effective in maintaining the pH' of - Proteus vulgaris- 
contaminated, bicarbonate-rich urine in the generally acid range, provided such combinations are used 
above a particular minimum concentration. In the absence of one component or the other in these pH 
control systems, pH of the urine does rise well into the alkaline range after 24 hours. 
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EXAMPLE IV 

A disposable diaper is prepared according to the teachings of U.S. Reissue Patent No. 26,151. Such a 
diaper consists of a thin backsheet of polyethylene attached to a pad of absorbent airfelt formed by 
5 disintegrating drylap impregnated with 1% by weight of cetylpyridinium chloride (CPC). Impregnated drylap 
of this type is prepared in the manner described in Example I. 

The combined backsheet and CPC airfelt wadding is overlaid with a compliant, porous, hydrophobic, 
nonwoven fabric web diaper liner (topsheet) having a weight of approximately 17 grams per square yard 
(20.3 g/m 2 ). Such a topsheet comprises 0.22 Tex rayon and contains 28 percent by weight of a 
10 thermoplastic binder. The combined laminated structure is approximately 15X18 inches (38.1 X 45.7 cm) 
and is folded into a box pleat configuration by means of a multiplicity of longitudinal folds. 

A hot melt of adipic acid is prepared by heating adipic acid above 152*C. The molten adipic acid is 
applied to the absorbent airfelt wadding prior to its assemblage in the above diaper by metering the acid 
melt with a positive displacement pump and by spraying the acid melt, at a rate of 1 gram/diaper, onto the 
75 absorbent airfelt wadding using two fan-shaped spray nozzles, one directed to the front of the diaper and 
one directed to the center. The spray rate of each nozzle is adjusted to around 90 grams/minute under a 
positive pressure of 10 to 20 psi (69 to 138 kPa). 

The resulting disposable diaper is especially effective at maintaining the pH of urine discharged into the 
diaper at a value below 7.5. Diapers of substantively similar pH control effectiveness are provided when the 
20 molten adipic acid is applied to the topsheet, backsheet, airfelt. absorbent pad or onto a tissue insert by 
roller printing techniques well known in the art. 

EXAMPLE V 

25 A flexible substrate suitable for use as an antimicrobial agent-containing diaper insert is prepared by air- 
laying a web of cellulose fiber (airfelt) formed by disintegrating the CPC-impregnated drylap described in 
Example I. Such a web has dimensions of 10 inches (25.4 cm) X 4.5 inches (11.4 cm) X 0.20 inches (0.50 
cm) and a density of 0.1 g/cm 3 . 

The insert substrate thus contains 99% by weight airfelt and 1% by weight of the cetyl pyridinium 

30 chloride antimicrobial agent. The finished insert is prepared by wrapping this substrate in polypropylene 
diaper topsheet material (8 mils) and melt-bonding the overwrap at the ends. 

An absorbent article of the present invention is prepared by positioning this insert substrate on top of 
the topsheet of a conventional absorbent gelling agent-containing diaper (e.g., ULTRA PAMPERS) which 
utilizes an absorbent core comprising particles of polyacrylate absorbent gelling buffering agent material 

35 admixed with airfelt. In such a configuration the polyacrylate absorbent gelling agent buffer comprises 1 .2% 
by weight of the insert/diaper combustion. Such an insert/diaper combination provides effective control of 
the pH of Proteus vulgaris -contaminated urine within the absorbent article. 

Claims 

40 

1. A disposable absorbent article useful for absorbing urine and feces discharged by incontinent in- 
dividuals while reducing or preventing diaper rash, said absorbent article comprising 

(A) a liquid impervious backing sheet; 

(B) a relatively hydrophobic, liquid pervious topsheet; 

45 (C) an absorbent core positioned between said backing sheet and said topsheet, said absorbent core 

comprising hydrophilic fiber material, and 
(D) a pH control system; 
said absorbent article being characterized in that the pH control system consists essentially of 

i) an acidic buffering agent formed by particles of a partially neutralised slightly cross-linked 
50 polymeric gelling agent having a degree of neutralisation of no more than 90%, and a gel volume of 

at least 20 grams of synthetic urine per gram of gelling agent, and 

ii) an antimicrobial agent selected from quaternary nitrogen-based compounds and bisguanide 
compounds, said antimicrobial agent being combined with said absorbant core and present in or on 
. said core in a concentration of from 0.02% to 2.0% by weight of the core, 

55 with said buffering agent component and said antimicrobial agent component, being present within said 
pH control system in a weight ratio of from 3:1 to 2000:1, with said pH control system being present in 
said absorbent article in an amount which is effective to maintain the pH of Proteus vulgaris- 
contaminated, bicarbonate-containing urine discharged into said article at a value below 7.5. 
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2. An article according to Claim 1 wherein the acidic buffering agent component is combined with the 
hydrophilic fiber material of the absorbent core and is present within said core in a concentration of 
from 2% to 50% by weight of the core. 

5 3. An article according to either one of Claims 1 or 2 wherein the polymeric gelling agent buffer is 
selected from hydrolyzed acrylonitrile grafted starch, acrylic acid grafted starch, polyacrylates, maleic 
anhydride-based copolymers and combinations of these polymeric gelling agent buffers. 

4. An article according to any one of Claims 1 to 3 wherein the polymeric gelling agent buffer has a gel 
io volume of from 30 to 60 grams of synthetic urine per gram of gelling agent buffer and an equilibrium 

extractable polymer content in synthetic urine of no more than 17% by weight and is preferably a 
partially neutralised, slightly cross-linked sodium polyacrylate. 

5. An article according to any one of Claims 1 to 4 wherein the hydrophilic fiber material of the absorbent 
/5 core is selected from wood pulp fibers and stiffened, curled cellulosic fibers. 

6. An article according to any one of Claims 1 to 5 wherein 

(A) the antimicrobial agent is selected from methylbenzethonium chloride, benzalkonium chloride, 
dodecyltrimethyl ammonium bromide, tetradecyltrimethyl ammonium bromide, hexadecyltrimethyl 

20 ammonium bromide, dodecylpyridinium chloride, tetradecylpyridinium chloride, cetylpyridinium chlo- 

ride, tetradecyl-4-ethylpyridinium chloride, tetradecyl-4-methylpyridinium chloride, chlorhexidine, the 
water-soluble salts of chlorhexidine and combinations of these antimicrobial agents; and 

(B) the weight ratio of the acidic buffering agent component to the antimicrobial agent component 
ranges from 25:1 to 1000:1. 

25 

7. An article according to any one of Claims 1 to 6 wherein the absorbent core comprises an airlaid web 
of hydrophilic fibers having incorporated therein both the antimicrobial agent and particles of the 
polymeric gelling agent buffer, said web having a density of from 0.06 to 0.3 g/cm 3 . 

30 8. An article according to any one of Claim 1 to 7 in the form of a diaper or incontinence brief wherein: 

(A) the topsheet is coextensive with one face of said core; 

(B) the backing sheet is coextensive with the face of the core opposite the face covered by said 
topsheet; 

(C) both the topsheet and the backing sheet have a width greather than that of the core, to thereby 
35 provide side marginal portions of the topsheet and backing sheet which extend beyond the core; and 

(D) the absorbent core is generally hourglass-shaped. 

9. A diaper or incontinence brief according to Claim 8 wherein the antimicrobial agent is impregnated into 
the hydrophilic fibers forming the absorbent core and comprises from 0.05 to 1.0% by weight of said 

40 core or wherein the antimicrobial agent is intimately associated with the topsheet. 

10. A diaper or incontinence brief according to Claim 8 wherein the antimicrobial agent is incorporated in or 
on a water-insoluble, flexible substrate positioned as an insert on top of the topsheet of the diaper or 
incontinence brief such that, when the diaper or incontinence brief is worn, the insert is next to the 

45 wearer's skin. 

Patentanspruche 

1. Ein wegwerf barer absorbierender Artikel, der zur Aufnahme von Urin und Fazes, die von inkontinenten 
so Personen ausgeschieden werden, verwendbar ist und dabei Windelausschlag verringert Oder verhindert, 
wobei der genannte absorbierende Artikel umfaBt: 

(A) ein flussigkeitsundurchlassiges Ruckenblatt; 

(B) ein relativ hydrophobes flussigkeitsdurchlassiges Deckblatt; 

(C) einen absorbierenden Kern,, der zwischen dem . genannten Ruckenblatt und dem genannten 
55 Deckblatt angeordnet ist, wobei" der genannte absorbierende Kern hydrophiles Faserrriaterial umfaBt, 

und 

(D) ein pH-Kontrollsystem; 

wobei der genannte absorbierende Artikel dadurch gekennzeichnet ist, dafl das pH-Kontrollsystem im 
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wesentlichen besteht aus 

i) einem sauren Puffermittel, das aus Parti keln einer teilweise neutralisierten schwach vemetzten 
polymeren gelbildenden Substan2 mit einem Neutralisationsgrad von nicht mehr als 90 % und 
einem Gelvolumen von mindestens 20 g synthetischen Urins pro Gramm gelbildender Substanz 

5 gebildet ist, und 

ii) einem antimikrobiellen Mittel, das aus quaternaren Stickstoff-basierten Verbindungen und Bisgu- 
anid-Verbindungen ausgewahlt ist, wobei das genannte antimikrobielle Mittel mit dem genannten 
absorbierenden Kern kombiniert ist und in oder auf dem genannten Kern in einer Konzentration von 
0,02 Gew.-% bis 2,0 Gew.-% des Kerns vorliegt, 

w wobei der aus dem genannten Puffermittel bestehende Bestandteil und der aus dem genannten 

antimikrobiellen Mittel bestehende Bestandteil innerhalb des genannten pH-Kontrollsystems in einem 
Gewichtsverhaltnis von 3:1 bis 2000:1 vorliegen, wobei das genannte pH-Kontrollsystem im genannten 
absorbierenden Artikel in einer Menge vorliegt, welche wirksam ist, urn den pH-Wert von mit Proteus 
vulgaris kontaminiertem, Bicarbonat enthaltendem Urin, der in den genannten Artikel abgegeben wurde, 

75 auf einem Wert unter 7,5 zu halten. 

2. Ein Artikel nach Anspruch 1 , in welchem der aus dem sauren Puffermittel bestehende Bestandteil mit 
dem hydrophilen Fasermaterial des absorbierenden Kerns kombiniert ist und innerhalb des genannten 
Kerns in einer Konzentration von 2 Gew.-% bis 50 Gew.-% des Kerns vorliegt. 

20 

3. Ein Artikel nach einem der Anspruche 1 und 2, in welchem der Puffer aus polymerer gelbildender 
Substanz ausgewahlt ist aus hydroiysierter mit Acrylnitril gepfropfter Starke, mit Acryisaure gepfropfter 
Starke, Polyacrylaten, Copolymeren auf der Basis von Maleinsaureanhydrid und Kombinationen dieser 
aus polymeren gelbildenden Substanzen bestehenden Puffer. 

25 

4. Ein Artikel nach einem der Anspruche 1 bis 3, in welchem der Puffer aus polymerer gelbildender 
Substanz ein Gelvolumen von 30 bis 60 Gramm synthetischen Urins pro Gramm des Puffers aus 
gelbildender Substanz und einen Gleichgewichtsgehalt von extrahierbarem Polymer in synthetischem 
Urin von nicht mehr als 17 Gew.-% aufweist und vorzugsweise ein teilweise neutralisiertes, schwach 

30 vernetztes Natrium-Polyacrylat ist. 

5. Ein Artikel nach einem der Anspruche 1 bis 4, in welchem das hydrophile Fasermaterial des 
absorbierenden Kerns ausgewahlt ist aus Holz-Zellstoff-Fasern und versteiften, gekrauselten Fasern auf 
Zellulose-Basis. 

35 

6. Ein Artikel nach einem der Anspruche 1 bis 5, in welchem 

(A) das antimikrobielle Mittel ausgewahlt ist aus Methylbenzethoniumchlorid, Benzalkoniumchlorid, 
Dodecyltrimethylammoniumbromid, Tetradecyltrimethylammoniumbromid, Hexadecyltrimethylammo- 
niumbromid, Dodecylpyridiniumchlorid, Tetradecylpyridiniumchlorid, Cetylpyridiniumchlorid, Tetrade- 

40 cyl-4-ethylpyridiniumchlorid, Tetradecyl-4-methylpyridiniumchlorid, Chlorhexidin, den wasserlosli- 

chen Salzen von Chlorhexidin und Kombinationen dieser antimikrobiellen Mittel; und 

(B) das Gewichtsverhaltnis des aus saurem Puffermittel bestehenden Bestandteils zu dem aus 
antimikrobiellem Mittel bestehenden Bestandteil im Bereich von 25:1 bis 1000:1 liegt. 

45 7. Ein Artikel nach einem der Anspruche 1 bis 6, in welchem der absorbierende Kern eine im Luftstrom 
geschichtete Bahn aus hydrophilen Fasern umfaBt, in die sowohl das antimikrobielle Mittel als auch 
Partikel des Puffers aus polymerer gelbildender Substanz einverleibt sind, wobei die genannte Bahn 
eine Dichte von 0,06 bis 0,3 g/cm 3 aufweist. 

so 8. Ein Artikel nach einem der AnsprCche 1 bis 7 in Form einer Windel oder Inkontinenzhose, in welchem 

(A) sich das Deckblatt gemeinsam mit einer Seite des genannten Kerns erstreckt; 

(B) sich das Ruckenblatt gemeinsam mit jener Seite des Kerns erstreckt, die der von dem 
genannten Deckblatt bedeckten Seite gegenOberliegt; 

(C) sowohl das Deckblatt als auch das Ruckenblatt eine Breite aufweisen, die groBer als die des 
55 Kerns ist, um auf diese Weise seitliche Randabschnitte des Deckblattes und des Ruckenblattes zu 

ergeben, die sich uber den Kern hinaus erstrecken; und 

(D) der absorbierende Kern die allgemeine Form eines Stundenglases hat. 
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9. Eine Windel Oder Inkontinenzhose nach Anspruch 8, in welcher die den absorbierenden Kern bildenden 
hydrophilen Fasern mit dem antimikrobiellen Mittel impragniert sind und dieses von 0,05 bis 1,0 Gew.- 
% des genannten Kerns ausmacht Oder in welcher das antimikrobielle Mittel innig mit dem Deckblatt 
verbunden ist. 

5 

10. Eine Windel oder Inkontinenzhose nach Anspruch 8, in welcher das antimikrobielle Mittel in Oder auf 
einem wasserunldslichen flexiblen Substrat einverleibt ist, das als Einlage oben auf dem Deckblatt der 
Windel oder Inkontinenzhose angeordnet ist, sodaB, wenn die Windel oder Inkontinenzhose getragen 
wird, die Einlage der Haut des Tragers am nachsten liegt. 

70 

Revendications 

1. Article absorbant jetable, utile pour absorber Purine et les matieres fecales, dechargees par des 
individus incontinents, tout en reduisant ou en empechant I' efflorescence de la couche, ledit article 

75 absorbant comprenant : 

(A) une feuille de fond impermeable aux liquides ; 

(B) une feuille de dessus permeable aux liquides, relativement hydrophobe ; 

(C) une ame absorbante placee entre ladite feuille de fond et ladite feuille de dessus, ladite a*me 
absorbante comprenant un materiau a fibres hydrophiles, et 

20 (D) un systeme d'ajustement du pH ; ledit article absorbant etant caracterise en ce que le systeme 

d'ajustement du pH se compose essentiellement de 

i) un agent tampon acide forme par des particules d'un agent gelifiant polymere I6gerement 
reticule, partiellement neutralise, ayant un degre de neutralisation qui n'est pas superieur a 90%, 
et un volume de gel d'au moins 20 grammes d'urine synthetique par gramme d'agent gelifiant et 
25 ii) un agent antimicrobien choisi parmi les composes a base d'azote quaternaire et les composes 

bisguanide, ledit agent antimicrobien etant combine avec ladite ame absorbante et present dans 
ou sur ladite ame selon une concentration de 0,02% a 2,0% en poids de Tame, 
ledit agent tampon et ledit agent antimicrobien etant presents dans ledit systeme d'ajustement du 
pH selon un rapport ponderal de 3:1 a 2000:1, ledit systeme d'ajustement du pH etant present dans 
30 ledit article absorbant selon une quantite qui est efficace pour maintenir a une valeur inferieure a 7,5, le 
pH d'une urine contenant du bicarbonate, contaminee par Proteus vulgaris , dechargee dans Particle 

2. Article selon la revendication 1, dans lequel Pagent tampon acide est combine a la matiere a fibres 
hydrophiles de Tame absorbante et est present dans ladite ame selon une concentration de 2% a 50% 

35 en poids de Time. 

3. Article selon Tune ou Pautre des revendications 1 et 2, dans lequel le tampon d'agent gelifiant 
polymere est choisi parmi I'amidon greffe d'acrylonitrile hydrolyse, I'amidon greffe d'acide acrylique, 
les polyacrylates, les copolymeres a base d'anhydride maleique et tes combinaisons de ces tampons 

40 d'agent gelifiant polymere. 

4. Article selon I'une quelconque des revendications 1 a 3, dans lequel le tampon d'agent gelifiant 
polymere a un volume de gel de 30 a 60 grammes d'urine synthetique par gramme de tampon d'agent 
gelifiant et une teneur en polymere susceptible d'etre extrait a Pequilibre, dans Purine synthetique, ne 

45 d£passant pas 17% en poids et est de preference un polyacrylate de sodium legerement reticule, 
partiellement neutralise. 

5. Article selon Pune quelconque des revendications 1 a 4, dans lequel la matiere a fibres hydrophiles de 
Pame absorbante est choisie parmi les fibres de pulpe de bois et les fibres cellulosiques ondulees 

so rigidifiees. 

6. Article selon Pune quelconque des revendications 1 a 5, dans lequel 

(A) Pagent antimicrobien est choisi parmi le chlorure de methylbenzethonium, le chlorure de 
benzalkonium, le bromure. de dodecyl-trimethyl-ammonium, le bromure de tetradecyl-trimethyl- 
55 ammonium, le bromure d'hexadecyltrfmethyl-ammoniurhV Ie chlorure de dod^cylpyridinium, le chlo- 

rure de tetrad§cylpyridinium, le chlorure de cetylpyridinium, le chlorure de tetradecyl-4-ethylpyridi- 
nium, le chlorure de tetradecyl-4-methylpyridinium, la chlorhexidine, les sels solubles dans Peau de 
chlorhexidine et des combinaisons de ces agents antimicrobiens et 
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(B) le rapport ponderal de I'agent tampon acide a I'agent antimicrobien se situe dans la plage de 
25:1 a 1000:1. 

7. Article selon Tune quelconque des revendications 1 a 6, dans lequel fame absorbante comprend un 
feutre, forme" par jet d'air, de fibres hydrophiles renfermant a la fois I'agent antimicrobien et les 
particules du tampon d'agent gelifiant polymere, ledit feutre ayant une masse volumique de 0,06 a 0,3 

g/cm 3 . 

8. Article selon Tune quelconque des revendications 1 a 7 sous la forme d'une couche ou d'une culotte 
pour incontinent, dans lequel : 

(A) la feuille de dessus s'etend sur toute la longueur d'une face de ladite ame ; 

(B) la feuille de fond s'etend sur toute la longueur de la face de I'ame, opposee a la face couverte 
par ladite feuille de dessus ; 

(C) tant la feuille de dessus que la feuille de fond ont une largeur superieure a celle de I'ame, afin 
de definir des parties de lisiere laterale de la feuille de dessus et de la feuille de fond, qui s'etendent 
au-dela de Tame ; et 

(D) I'ame absorbante a la forme generate d'un sablier. 

9. Couche ou culotte pour incontinent selon la revendication 8, dans laquelle I'agent antimicrobien est 
incorpore par impregnation dans les fibres hydrophiles formant I'ame absorbante et represente de 0,05 
a 1 ,0% en poids de ladite ame, ou dans laquelle I'agent antimicrobien est lie intimement a la feuille de 
dessus. 

10. Couche ou culotte pour incontinent selon la revendication 8, dans laquelle I'agent antimicrobien est 
incorpore dans ou sur un substrat souple insoluble dans I'eau, place, sous forme d'un element 
rapporte, sur le dessus de la feuille de dessus de la couche ou de la culotte pour incontinent, de sorte 
que, lorsque la couche ou la culotte pour incontinent est portee, I'element rapporte est au voisinage de 
la peau de I'utilisateur. 
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